



?.?. ??????? ??????????? ????????????
?????????? ????? ? ?????????
??????? ???
???? «?????-???????????? ???????????? ???????? ???????????»
???. ????????, 2, ?????-??????????, 76018, ???????
Ivano-Frankivsk National Medical University 
Halytska str., 2, Ivano-Frankivsk, 76018, Ukraine 
e-mail: olegpopadyuk@yandex.ru 
??????? ?????: ??????? ?????????, ?????? ????, ????????? ?????, ????????
Key words: topical treatment, purulent wounds, zinc nano oxide, surgery
???????. ??????????? ?????????? ?????????? ????? ? ??????? ??????? ???. ??????? ?.?. ??-
??????????? ???????? ???????????? ????? ??????? ???????? ? ??????????? ??????????? ????????.
?????????????????? ????????????? ????????, ????? ?????? ??????????????? ? ?? ???????????? ?
??????????????????, ???????????????????? ?????????? ??????? ???, ????????????? ????????????????
??????????????? ? ??????????????????? ????????? ??????????? ??????? ????????????? ?????? ?????
??????? ? ??????? ??????? ? ???????? ???. ? ?????? ???????? ????? ????????????? ? ?????????? ??-
???????? ?? ??????????? ??????? ???????? ???????????? ???????? ??????? ??????? ??? ????? ???????? ?
????????? ?????????????? ? ??????????? ????????. ????????????? ?????? ????? ???? ???????? ?????????
??????????? ? ?????????? ?? ??????????????? ? ????????? ???????? ????? ? ????????, ? ????? ???????
????? ????????????? ??????? ? ??????, ? ????????? ?????????? ??????????? ?????, ??? ??????????????????
???????? ???????????, ???????? ??????????? ??? ?????? ????????? ???????? ??? ????? ??????, ?? ???-
???????? ??? ?????????????????? ???????? ?????????????. ????????? ??????? ? ??????? ???????
??????????? ? ????????? ?????? ???????? ????????????? ?????????????? ?????????? ? ?????????, ?
?????? ?????? ????????? ??????? ?????? ?? ????????????? ??????????. ??????????? ?? ?????? ????????,
? ???? ?? ????????????? ? ??????-?????????? ???????, ???????????? ??? ???????????????? ????????? ?
????? ???? ???????????? ??? ??????? ?????? ??????? ? ??????? ???????????? ? ???????? ? ?????????.
???????? ? ?????????? ??????????? ????? ? ?????????? ?????????????????? ???????? ???????? ????????
?????????? ????????????????? ?????? ? ??????????? ???????????????? ? ????.
Abstract. Prospects of zinc nano oxide application in the treatment of purulent wounds. Popadyuk O.Ya.
Surgical infection is a difficult problem in modern medical practice. Prevalence of surgical infection, new strains of 
microorganisms and their resistance to antibiotics, poor outcomes of wound treatment, lack of sensitivity of 
microorganisms to commonly used antiseptics necessitate the search for the new methods and means of treatment in 
wound surgery. This article provides an overview of domestic and foreign literature on the possibility of solving the 
problem of effective local treatment of purulent wounds through the study and implementation of nanotechnology in 
modern medicine. Researchers around the world are beginning to use nanoparticles and developments of 
nanotechnology in various fields of science and medicine to synthesize new drugs and vaccines, including zinc nano 
oxide usage as a highly effective local antiseptic that is non-toxic to the cells of the human body at very low, 
concentrations but with sufficient antibacterial action. Small sizes and large surface area relatively to volume increases 
efficiency of interaction of nanoparticles with germs and makes it probable a wide range of antimicrobial activity. 
Nanoparticles on metals base due to their biological and physical-chemical properties are perspective antibacterial 
agents and may be used to solve many problems in nanomedicine and surgery in particular. Study and application of 
zinc nano oxide in preparations of multidirectional local action will ensure high effective defense against pathogenic 
microorganisms in the wound. 
?????????? ???????? ? ???????? ?????????
???????? ???????? ????????, ??? ?????????????
???’????? ? ????????? ??????-????????? ??-
????????? ?? ?????????? ????? ???????????
????????. ?? ?????????? ??????? ????? ??-
?????? ?????????? ?????????, ?????????? ??
??????? ??????????? ????? ?? ???????? ??????
????? ????????? [1, 2, 3, 16].  
?????? ??????-???????? ???????????? ????-
????? ????????? ??????????? ??? ????????? ??-
????????? ??????????? ??????-??????????? ???-
?????????????, ?????? ??: E. Coli (71,86%), S. 
Epidermidis (49,64% ??? ????????? ?????????
?????????????? ????????), S. Aureus (33,45%), 
Klebsiella spp. (11,05 %) ?? ??????, ?? ?????-
???? ????????? ?????????, ?????????? ????????,
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????????? ???????????? ???? ???? ????? ?????
?????????? ??????????? [3].  
?????????? ?? ?????????? ???????? ????????,
???????? ??????????, ????? ????? ?? ??????????-
?? ??????? ???????? ?????????????? ???????, ??
??????? ??????? ???????? ??????????. ????-
????????? ???????????? ????????????, ???????-
????? ??? ???????????? ?? ???????? ? ?????????
? ???? ???????? ?? ?????????? ?????? ????????
??????-?????????? ??????????????? ? ????????
???? ???????????? ????????? ????????? ????????-
??? ????????. ??????? ???????????? ???????-
?????, ????????????, ??????????? ?? ????? ????
?????????? ????????? ??????????? ?????, ????
???????????????? ???????????, ??????????? ???-
???????????? ???????????? ?? ?????????? ????-
????????? ??????? ?????? ???????????????. ??
????? ????? ?????? ????????? ???????????? ??
???? ??????????? ??????? ??????????, ?????????-
????????? ? ??????????? ???????????? [1, 3].  
??????????? ??????????? ????????, ???? ?????
??????????????? ?? ?? ????????? ?? ?????????-
?????????, ???????????? ?????????? ????????? ???,
?????????? ?????????? ??????????????? ?? ??-
?????????????? ??????? ??????????? ????????
???????????? ?????? ????? ??????? ?? ???????
????????? ? ???????? ???. ????????????? ??????-
??????? ??????? ????????? ????????? ??? ?
?????? ???? ???????? ??????? ? ????????????
???????????? ??????????, ?? ?????????? ???-
??????? (????????????, ????????? ?? ???????????-
???????) ??? ?? ????. ???? ???? ????????
??????????? ?? ???????????? ????? ??????????
??????? ????????????????? ??? ? ?????????????????
?????????????? ????????????? ? ???????????
??????????? ?? ???????????? ?????????? [1].  
?????????? ???????? ????? ????? ?????????
????????????? ???????????? ?? ???????? ? ????-
?????????? ? ?????? ??????? ????? ?? ???????? ?
????? ??????? ????? ?????????? ??????? ??
?????? [2]. 
? ???????? ???????????? ????????????????
???????? ????????? ? ???????? ? ?????????????
?????? ????????, ??????-????????, ???????????
?? ??????????????? ???????????? ????????? ?
?????????? ??????? ????????. ???? ???????
?????????? ????????????? ?????????? ?????-
???????? ? ??????? ????? ?????? ?????????
??????? ?? ????????????? ?? ?????? ?????????.
???????? ??????????? ???????????? ??? ????
???? ??????????? ??? ?????? ? ?????????????
??????????. ??????????? ????????? ?? ?? ??-
????? ?? ???????? ???? ?? ?????. ????????????
????? ?????????? ????? ???????? ? ??????
?????????????? ? ??????????????? ??????? (??-
?????, ?????, ?????) ?? ?????? ???????? ??
?????????? ???, ??? ? ??????? ???????. ?????
??????? ?????? ?????????????? ??????? ????????
????? ????????? ??????? ?? ????????? ??????-
????? ???????????? – ????????? ??????????????,
??? ? ??????? ????????? ??? ?? ?? ????????
?????? ? ?? ???????? ?????????? ? ????? ??-
?????????? ????? ??????? [2].   
???????? ??????? ? ?????? ????? ???????? ?
?????????? ?? ??'??? ???????? ????????????
????????? ???????????? ? ?????????, ? ????
?????? ????????? ??????? ?????? ?? ???????-
?????? ??????????. ?????????? ??????? ? ????-
????????? ?????????? ?????? ???? ???????? ??
????? ???????? ?? ??????????? ??? ????????
(????????????) ????, ??????? ?? ?????? ?????-
?????? ??????, ??????????? ? ???????????
???????, ????????? ???????? ????????????? ??
????????? ???????? [17].  
???? ????, ???????????? ????????? ? ????????,
???????? ? ????????????? ????????? ?????????-
???, ????? ???????? ? ???????????? ????? ??
????? ???????????? ???????????. ????? ?????? ??-
????? ???????, ??? ??????? ?? ??????? ??
????????????????? ??????????, ???????????? ??-
???? ????? ???? ??????? ?????????????????.
???? ????? ?????? ???????????? ? ?????? ??????
??????? ?? ???????? ?????? ??????????? ???
?????????, ? ????????? ? ????????? ??????????-
???? ????????????? ?????? ?? ???????????? ?
???? ????????????? ??????? [15]. 
?????? ?????????? ????????, ?? ????? ????-
???????? ??????? ???????, ?????, ?? nano ZnO, 
????? ????????? ????????? ??? ?? ??????????
?? ???????? ? ???????????? ??????????? ?????
?? ??????? ?????? ?????? ?? ??????. ?????????
??????????? ????????, ?? ???????????? ZnO ?
???????????? ? ?????????? ?????????, ???? ????
??????????? ?? ????? ?????????? ?? ????????????
????????? ???? [6, 8, 9, 14, 18, 19].   
???????????? ?????????? ???????????? ??-
???? ????? ???? ??????? ???? ?????? ????????
???????, ?????????? ?? ????? ????????. ????????
???? ?????????? ?????????, ?? ????????????
ZnO ?????? ?????? ???????????? ? ???????? ?
??????????? ?????????? ?? ??? ??????????? ??
?????. ???? ???? ????????, ?? ?? ????????????
?????? ??????????????? ?? ????????? ??????
?????????? ?? ???????????? ????????????????-
????? ????????? ?? ????????? ??????????. ????-
???????? ?????? ????? ????? ???????? ?????
?????????????? ??????, ? ????: ?????? ????-
???????? ???????????, ????? ????? ?? ??????
????????? ????????? ??????????? ???????????-
????? ???????? [4, 10, 14, 21]. 
?????????? ????????
??????? ???????????12
???????? ?? ????????? ??????? ????????????
?????? ????? ???????? ???????? ????????????????
??????????? ???? ??????????? ??????????? [7].
? ?????? ??????????, ??? ???? ?????????????,
??? ???????? ???????????????? ?????????? ????-
???????? ZnO. ??????? ?????, ?????????? ??
???????? ZnO, ????????????? ?? ?????????? ?????
??? ??????????? ?????????????? ?????. ?????-
?????????, ?? ?? ?????????? ??????? ????????
??????? ?????? ????? ?? ????????? ?? ???????
??'??? ????????? ???????????? ? ?????????? ?????-
??????? ??????? ????? ?? ????????, ?? ????????
????????? ?????? ???????? ????? [12]. 
????? ???????? ?????????? ?????????-
???????? ???????????? ???????????? ZnO ? ??-
????????? ????? Zn2+, ??? ?????? ????????? ??-
????????? ???????? ?????? ? ??????????? ? ??
???????????????????? ???????????. ????????-
??, ?? ???????????? ZnO ???????? ?????? ?
????? ? ????????? ????????????? ??????, ?
?????????? ???? ?????????? ????? ??????????-
?????????? ?????? ? ??????? – ???????? ???????-
?????? ??????? [4, 18, 19]. 
???????? ????? ?? ????????? ????, ? ??'???? ?
?? ?????????????? ?????????????, ?? ??? ???
???????? ?? ?????? ?????? ???????? ?????????? ?
??????? ??????? ?? ??????. ???, ?????????,
??????? ZnO ? ???????? ???????????? ??? ???-
????????????? ???????????? ? ????????? ??????,
????????? ?? ????? [20].  
?? ?????? ???????????? ?????? ??????????
????????? ???????????????? ?????????? ????-
????????????? ???????????? ????? ????????????
??????? ??????? - MgO, TiO2, Al2O3, CuO, SeO2 ?
ZnO. ??????????? ????????? ?? ????????
????????? ?????? ????????: ?????????? ?????-
????? (Staphylococcus Aureus), ???? ????????
??????? (Escherichia coli), ????????????? ???-
??????? (Staphylococcus epidermidis), ??????????
(Streptococcus pyogenes), ????????? ?????????
(Enterococcus faecalis). ? ??????????? ??????????
???????????, ?? ???????????? ZnO ? ????????
????????????? ???????? ??? ???????? ? ??????
?????? ???????????????. ???? ????, ?????????
??????????? ?????????, ?? ??? ????? ??????
??????, ??? ?????? ???????????? ??? ???????????
????? ????????. ???????????? ZnO (????????
??????? ?????? - 12 ??) ?????? ???????????
????????? ???????? ? ?????????? ??????????????
?????? ?????? ?? ?????????? ??????????? ????-
???????? ? ?????????? ?????? [19].  
????????, ?? ???????????? ?? ??????
???????, ? ???? ?? ??????????? ? ??????-????????
????????????, ???????????? ?? ?????????????
?????????. ???? ?????? ???? ??????????? ???
????????? ???? ??????? ? ?????? ????????????
?? ???????? ???????. ??? ???? ???'?????, ??
???? ?????? ????????? ???????????? ??????????
?????? ?? ?????????? ? ????????????? ??????.
???? ???????? ??????????? ?????????? ?? ???????
??????????? ?? ???????????? ???????????? ???-
???????? ? ????????????????? ??????? ??
???????? [11, 17]. 
???????????, ?? ?????? ?? ?????? ???????, ????
?? ZnO, ?? ??????, ?????? ???? ?????????? ???
?????? ??? ???????? ??????? ?????????????, ???
???? ?? ???????? ??? ???? ??????? ?????????????,
????????? ??? ????????????????? ??? [13].  
? ?????? ????????? ?????????? ?????????, ??
???????????? ZnO ??? ??????????? ????????????
????? ?????? ???????????????? ??????????? ??????
??? ????????? ????????????? [22].  
???????? ???????? ??? ?????? ???? ????-
?????? ????????? ?????????????? (????????
??????, ???????? ??????????? ???????????? ?
???????????? ????????????), ?? ?????????? ??
????????? ??????????? ???????? ??????????? ??
?????????? ????????? ??????? ? ???? ??? ???-
????? ??????????? ???????????, ?? ??????-
????? ???????? ??????? ? ????. ???? ????????
?? ????????? ??? ??? ????????, ?????????
???????? ? ??????????? ???????????????? ? ????
?????? ???????? ?? ???????? ?? ??????????
????? ???????? [2, 5, 20].   
?????????? ???????????? ????, ???? ???????,
?? ?????????????? ? ???????? ?? ????????? ??
???????? ?? ?????????? ? ????????????? ?????
????????? ?? ???????, ?? ???????????? ??-
?????? ???, ??? ????? ??????????? ??????
?????????? ??? ?????????? ??????? ?? ????? ??
????????? ?? ????????. ?????????? ?????? ??
?????? ?????????? ???????? ???, ????????
????????, ??? ? ?????????? ?????????? ? ??????-
????? ??????.
????????
1. ???????? ?????????? ????????????? ??
???????????? ???????????? ????????? ?????????
???? ?????????? ?????????? ? ????????.
2. ????????? ????? ????????????? ????????-
??? ??????? ??????????? ???????? ??? ???????
????????? ???????????? ?? ????????? ??????-
????? ??? ? ????????.
3. ???????? ?? ???????????? ?????????? ???-
?? ? ?????????? ????????????????? ???????? ???
????????? ??????????? ???????????????? ??-
?????? ? ??????????? ???????????????? ? ????.
4. ?????????? ???????????????? ????????
???????????? ???????????? ?? ???????????? ?? ?
????????? ??????? ??? ? ???????? ?? ????-
???????? ????????? ???????? ????????.
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